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© The invention relates to a holder for diagnostic 
and therapeutic devices fixed by vacuum. Vacuum is. 
supplied by a hose or tube (8), in which one or 
several electrical conductors (7) for electrical power 
supply or signal transmission are drawn. The holder 
comprises a rigid backpiece (3), an intermediate 
elastomeric element (2), and the diagnostic or thera- 
peutic device (1). The intermediate element (2) com- 
prises a comparatively stiff sealing ring (9), which In 
a working state is supported against the skin by a 
sealing Hp (13) and with its opposite side against the 
backpiece (3). The device (1) Is rigidly connected to 
the backpiece (3), but the sealing ring of the inter- 
mediate element (2) is movable and, outwardly from 
the backpiece, slightly resilient (via resilient means 
17). When the lip-side of the ring Is not loaded and 
the ring thus pressed outwardly, a vacuum valve is 
closed automatically through the action of the inter- 
mediate component, and is re-opened when the 
holder is pressed against the surface of the skin, 
whereupon the holder is held firmly by suction. 
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The invention relates to a holder of the kind 
defined in the preamble of claim 1 for the attach- 
ment of diagnostic and therapeutic devices to the 
skin at a certain predetermined site of the human 
body. . 

Diagnostic and therapeutic devices intended to 
be attached to the human body for a longer period 
than a few seconds are normally kept in place by 
adhesive tape, by fixation with rubber bands or in a 
similar way. For ECG-electrodes, fixation arrange- 
ments of an essentially different kind have been 
described where fixation is achieved with the aid of 
vacuum. The present invention relates to a holder 
for use for all types of diagnostic and therapeutic 
devices to be temporarily fixed on the skin, except 
for ECG-electrodes. 

Said known arrangements for fixation display 
various drawbacks. The method of attachment by 
adhesive tape is simple but does not provide for 
the easy displacement of the device to another site 
of the skin, in case it had not been put in the right 
place from the beginning. Moreover, adhesive tape 
may cause inconvenience when removed from 
areas with hair growth, may fall off through the 
effect of transpiration, or may, in the case of un- 
cautious handling during application, fasten in 
places not considered for application. With said 
fixation arrangements. It is moreover not easy to 
bring into skin contact diagnostic and therapeutic 
devices in a way that guarantees a constant force 
over time to be exerted by the device onto the 
skin. Keeping the force of attachment constant is 
important in, e.g M receiving electrical or acoustic 
signals through the skin. 

An ECG-electrode integrated arrangement for 
attachment displaying the characteristics of the 
preamble of claim 1, which is thus considered to 
be fastened by vacuum provided through a tube, 
and which has a valve in closed position when the 
electrode is not being attached opening automati- 
cally when it is applied, and closing automatically 
when the electrode faJIs off, is known by the Aus- 
trian patent specification No. 248608. 

According to en embodiment described there, 
a spring-biassed electrode plate with the aid of an 
elastic diaphragm is coupled to a surrounding seal- 
ing ring. When the electrode plate is pressed 
against the skin of a patient, a valve opens and 
vacuum Is applied to a cavity extending around the 
electrode, delimited by the sealing ring. 



Unfortunately, it has been found that the elec- 
trode plate abuting against the skin becomes swiv- 
eling and axially movable in relation to the sealing 
ring, resulting in inferior skin attachment and in a 
s varying contact between the skin and the electrode 
when there is movement. 

A holder integrated with an ECG-electrode. 
which is held in position by means of vacuum and 
which has a surrounding sealing ring which is rela- 

io tively rigidly connected to a centrally located elec- 
trode plate, is known from the US Patent Specifica- 
tion No. 4 248 243. With this electrode, however, 
suction cannot be applied through a tube from a 
central vacuum source, since it lacks the self- 

is closing valve of the Austrian patent, which valve 
cannot be combined with the rigid design. In addi- 
tion to that, the arrangement described in the US 
patent specification is highly disturbing since it 
emits a whizzing noise arising in the ejector suction 

20 element 

It is one aim with the present invention to 
provide an arrangement for holding in place, which 
is superior in fulfilling its purpose in that it is easier 
to attach, remains firmiy seated, is easily trans- 

25 ferred from one site on Jhe skin to another, and is 
easily removable. These aims and advantages 
have been achieved according to the invention by 
what is stated in the characterizing part of claim 1. 
Advantageous embodiments are specified in the 

30 dependent claims. 

By the invention, a holder, fixed by vacuum, for 
diagnostic and therapeutic devices is obtained, 
which displays an essentially rigid connection be- 
tween the portion of the diagnostic or therapeutic 

35 device attached to the skin and a surrounding 
sealing ring provided with a sealing lip. Suitably, 
the sealing lip is somewhat but not much resiliently 
arranged so that sealing is obtained against a mod- 
erately curved surface. The diagnostic or therapeu- 

40 tic device forms an integrated part of the holder 
attached by vacuum, and Is thereby fulfilling a 
mechanical function as a distance-determining ele- 
ment (dolly element) when contact with the skin 
has been obtained. 

45 Diagnostic devices intended to be attached to 
the skin by means of the present vacuum-fixed 
holder are, for example, electrodes for electroen- 
caphalography (ECG), electrodes, for electromyog- 
raphy (EMG), sensors for skin temperature, humid- 

so ity. and pH. biosensors and other sensors for in- 
direct or direct measurement of blood gases, in- 
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tramuscular sensor probes for, e.g.. measurement 
of local peripheral circulation by laser- Doppler 
techniques, mjcrophones for the registration of 
heart sounds, etc. 

Therapeutic devices intended to be attached to 
the skin by means of the present vacuum-fixed 
holder are, e.g., electrodes for electrical stimulation 
of muscles, defibrillators, injectors for intramuscular 
administration of pharmaceuticals, electrodes for 
hyperthermal treatment, devices for percutaneous 
administration of pharmaceuticals, etc. 

In accordance with an advantageous aspect, 
the invention may be realized in embodiments of 
partially disposible sort or with easily exchangable 
parts which are sterilizable. 

The diagnostic or therapeutic arrangement may 
be rigidly or removably connected to the vacuum- 
fixed holder. If removably connected, the connec- 
tion may advantageously be made according to the 
press-stud connection principle. 

The invention will now be described with refer- 
ence to an exemplifying but not limiting embodi- 
ment thereof. In this context, Rg. 1 shows an 
exploded view of a holder consisting of three com- 
ponents. Rg. 2 shows a sectional view of a holder 
in idle position and Rg. 3 shows a sectional view of 
a holder in active position that is. with the holder 
attached to the skin. 

The various parts of the embodiment are best 
seen from Rg. 1. The diagnostic or therapeutic 
arrangement has a preferentially flat surface or a 
surface which is slightly concave with respect to 
the skin. Its outer form is determined by the 
cooperation with the other components of the hold- 
er described here. The diagnostically or 
therapeutically operative part 30 of the arrange- 
ment 1 is preferentially arranged at or near surface 
4. The operative part 30 is connected to a recorder 
or to an electrical power source not shown in Rgs 
1-3. Arrangement 1 on the side opposite to surface 
4 is provided with a stem 5, forming the male part 
of a press-stud connector that can be fastened in 
the female part 6 of the connector in a backpiece 
3, which female part thereby penetrates a hole 18 
in an Intermediate element 2, which, i.a., comprises 
sealing ring 9. It is a resilient press-stud connector 
of a type In common use. Although not shown in 
Rgs. 1-3, the male and female parts of the press- 
stud connector comprise a number of isolated elec- 
trical and other contacts necessary for the trans- 
mission of signals or power. The backpiece 3 may 
be advantageously made of non-conducting plas- 
tics, eventually provided with some sort of elec- 
trical shielding not shown here. To backpiece 3, 
there is connected a vacuum hose or tube commu- 
nicating with a vacuum pump or a reservoir, In 



which the shielded electrical conductors are drawn 
to the female part 6. When the press-stud connec- 
tion is made via 5,6, the diagnostic or therapeutic 
arrangement 1 is thus rigidly connected to the 
5 backpiece and, via the lead or bundle of conduc- 
tors 7, communicates with measuring equipment or 
a power source of known type. The vacuum tube 8 
is connected to a cavity in backpiece 3 and. cir- 
cumferentially to the press-stud connector part 6, 
to there are provided a number of holes 20. 

When the three parts in Rg. 1 are assembled, 
the configuration shown in Rg. 2 is obtained. For 
the sake of clarity, only Rg. 1 has been provided 
with reference numbers, but a comparison is easy 

15 to make anyway. In the example shown, parts 1 
and 2 are rotationally symmetric which simplifies 
manufacture but is not absolutely necessary. 

Part 2, which Is made from silicone rubber or a 
similar material, has a relatively rigid ring portion 9 

20 with a circumferential sealing lip 13, which In use is 
sealing against the skin. To start with, the function 
in an idle state will be described. 

It Is obvious that the relatively flat central por- 
tion of intermediate element 2 provided with hole 

25 18 will abut against the sealing lip 15 in backpiece 
3. The front side of the central portion via circum- 
ferentially arranged holes 11 communicates with 
the rear side of intermediate element 2, on which 
there is arranged another sealing lip 14. This lip 

30 will abut against the rear side of the diagnostic or 
therapeutic arrangement 1, and both lip 14 and Hp 
15 will seal off a volume around the central portion 
of part 1 being put under vacuum, whereby a 
certain bending of the central portion of intermedi- 
ns ate element 2 occurs to which also contributes that 
flange 17 on the intermediate part 2 is elastically 
abuting against lip 16 on backpiece 3. With the 
configuration in Rg. 2, notwithstanding unsignificant 
leakage, only said volume around the central part 

40 of arrangement 1 will be put under vacuum. 

When the electrode, being in a configuration 
according to Rg. 2, Is attached to a skin surface, 
the following will occur. When the circumferential 
lip is pressed against the skin, the force will affect 

45 flange 17 via the relatively rigid ring 9, which is 
resiliently deformed, whereby the central part of 
intermediate element 2 is more excessively de- 
formed and lip 14 eases away from the rear side of 
arrangement 1. The space between the skin and 

so the intermediate element 2 is placed in commu- 
nication with the vacuum source, and since the 
intermediate element 2 is provided with holes 12 in 
its peripheral part, ail spaces will be placed under 
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vacuum, the sealing lips 13 and 16 therewith seal- 
ing between the backpiece 3 and the skin. The 
configuration illustrated in Fig. 3 is thereby ob- 
tained. 

It will be clear from Fig. 3 that the backpiece 3 
and the ring 9 now function as an interlocking 
composite assembly. Although the ring 9 is urged 
outwardly, away from the backpiece 3 by an elastic 
deformation force acting through the flange 17, this 
force is quite insignificant in comparison with the 
pneumatic forces. The vacuum used need not 
reach more than 0.1 kg/cm 2 . The air pressure then 
exerts against the skin a force which corresponds 
substantially to the force exerted by the surface 
embraced by lip 13. This force is counter-acted by 
the resistance normally offered by the skin, the 
greater part of which resistance is exerted on the 
under-surface 4 of arrangement 1, thereby to 
achieve particularly good contact. Due to the de- 
formation of the skin, there is also obtained a 
certain shape-conforming effect which prevents 
slipping. A break force applied via hose 8 will 
cause the skin to accompany the movement until 
deformation is too great and the lip 13 is no longer 
able to provide a seal, whereupon the electrode will 
fall off, and the resilient flange returns to the posi- 
tion shown In Fig. 2. with the valve seal once again 
in effect 

Thus, in order to obtain good functioning, the 
surface 4 of arrangement 1 in the position shown in 
Fig. 3 must be inwardly drawn reJative to the Hp 13 
on the ring 9. With a diameter of 30mm for the lip, 
the surface is suitably inwardly drawn to a depth of 
3-4 mm. 

The described embodiment has been shown to 
function extremely well. For example, arrangement 
1 comprising a micro electret microphone has 
made possible the objective recording of heart 
sounds. Recording of heart sounds with simulta- 
neous recording of ECG provides valuable informa- - 
tion in various types of heart defects. The position 
of the microphone may be easily changed until the 
optimal position for the registration of the respec- 
tive heart sound has been found. A microphone 
amplifier can be integrated in arrangement 1 in 
order to further improve signal quality. 

An arrangement of known type as such for the 
registration of acoustic signals is shown in Rg. 4. 
The sound is transferred from the skin to the dia- 
phragm 21 and, from there, to the microphone 22. 
Conductors 23 and 24 connect the microphone 
with contacts 25 and 26 at the male part of the 
press-stud connector. The female connector part 
not shown here has been arranged to fit contacts 



25 and 26 and has two conductors isolated from 
each other, which together constitute conductor 
bundle 7 in the vacuum tube to the recording 
instrument not shown here. 

6 Arrangement 1 can be easily adapted to com- 
prise other diagnostic and therapeutic arrange- 
ments mentioned before. 

The good fixation of the holder provides for the 
recording of heart sounds, temperature, measure- 

70 ment of blood gases, etc., even in the case of 
physical activity, for example in examinations under 
physical exercise. The presence of dense body 
hair does not prevent the holder from remaining 
firmly seated. Because of the negative pressure 

75 being small, the holder may remain attached for a 
long period of time without suction marks appear- 
ing on the" skin, except for a slight red ring where 
lip 13 abuts the skin. 

The press-stud connection between the diag- 

20 nostic or therapeutic element 1 and the backpiece 
3 makes the former easily exchangeable. This 
makes possible that new or sterilized used parts 
can be rapidly placed on the holder, which may be 
used for the next patient. The elastomer element 2 

25 can be made of steriiizable. material and be used 
repeatedly. The invention thereby Is exceptionally, 
practical and hygienic. When it is used under con- 
ditions with increased transpiration, it may be ap- 
propriate to mount in the holder some moisture- 

3Q absorbing material, e.g. a disk of fibrous material, 
which can be inserted between the elastomer ele- 
ment and the backpiece* and which may be dis- 
carded after use. 

35 Claims 



1 . A holder for diagnostic or therapeutic devices, 
for attachment to the skin by the action of vacuum 

40 provided through a hose from a vacuum source, 
and which comprises a diagnostic or therapeutic 
arrangement (1), which can be connected to a 
measuring instrument or an electrical power source 
(via 7) or both, and which holder can be attached 

45 with its front side (4) to a skin surface, and which 
comprises a rigid backpiece (3), to which is at- 
tached the diagnostic or therapeutic arrangement - 
(1) and a sealing means (2), which surrounds said 
arrangement (1) and comprises a sealing ring (9), 

so circumferentially arranged around said arrangement 
(1) and ending in a sealing lip (13), which sealing 
ring (9) in a working state abuts against said sur- 
face in that in the working state a volume con- 
nected to the vacuum source is delimited by said 

55 surface and the sealing means, whereby said ar- 
rangement (1) and the sealing Hp (13) are movably 
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arranged with respect to each other under action of 
a resilient force (via 17), which strives to remove 
arrangement (1) and a plane defined by said seal- 
ing lip (13) from each other, from a working posi- 
tion (Fig. 3) to ah idle position (Fig. 2), which 
movement is arranged to activate valve means for 
closing the supply of vacuum to said volume under 
vacuum, characterized by that said arrangement - 
(1), In both a working state and an idle state, 
adopts the same position relative to the backpiece 
(3), and that the sealing lip (13) is seated on a 
movable ring (9), which Is supported against the 
backpiece (3) in said working position. 

2. A holder according to claim 1, characterized by 
that both the diagnostic or therapeutic arrangement 
(1) and the sealing means (2) can be removed from 
the backpiece (3) and exchanged. 

3. A holder according to claim 2, characterized by 
that the sealing means (2) comprises an 
elastomeric element (2) in a single piece, which 
includes said sealing ring (9) incorporating the 
sealing lip (13), in that the sealing ring on the part 
thereof remote from the sealing lip exhibits a dia- 
phragm disk with a central hole (18) through which 
a stem part of the arrangement (1) is intended to 
pass, and in that the backpiece (3) Is provided with 
holding means (6) for that stem part (5). 

4. A holder according to claim 3, characterized by 
that the elastomeric component (2) Is provided with- 
resilient means (17) compressible into resilient 
abutment with said backpiece, in that the centre 
part of said elastomeric component co-acts with 
the backpiece via first sealing means (15) inwardly 
of which the elastomeric component has at least 
one through-passing opening (11) for the provision 
of its front side with vacuum, at which front side 
outwardly of said opening (11) are arranged second 
sealing means (14) for sealing against the rear side 
of the diagnostic or therapeutic arrangement (1) 
when said sealing means (17) are in an uncom- 
pressed state, and the sealing effect of which is 
arranged to cease when the sealing ring (9) is 
moved towards the backpiece by the action of the 
resilient means (17). 

5. A holder according to claim 4, characterized by 
that the elastomeric element has located between 
the sealing ring (9) and said second sealing means 
(14) at least one through-passing opening (12), and 
that said resilient means (17) comprise a circum- 
ferentially extending flange, which sealingly abuts a 
sealing lip (16) on the backpiece (3), whereby in 



the working position all electrode cavities are in 
communication with said vacuum source. 

6. A holder according to claim 1, characterized by 
5 that in the working position, the front side (4) of the 
diagnostic or therapeutic arrangement (1) occupies 
a position withdrawn relative to said sealing lip - 
(13). 

10 7. A holder according to claim 1, characterized by 
that the frontal surface (4) of the arrangement (1) is 
concave. 

8. A holder according to claim 3, characterized by 
75 that the means for detachably holding the arrange- 
ment (1) to the backpiece comprises a press-stud 
mechanism. 

9. A holder according to any of the preceding 
20 claims, characterized by that coupling of the di- 
agnostic or therapeutic arrangement to a measur- 
ing instrument or to an electrical power source is 
arranged by one or several electrical, preferentially 
screened conductors (7), which are drawn through 

25 a vacuum hose or tube (8) connected to the back- 
piece, 

10. A holder according to any of the preceding 
claims, characterized by that the arrangement (1) 

30 comprises a microphone for" registration of heart 
sounds. 

11. A holder according to any of claims 1-9, char- 
acterized by that the arrangement (1) comprises a 

35 myoelectric electrode. 

12. A holder according to any of claims 1-9, char- 
acterized by that the arrangement (1) comprises a 
sensoring device for measurement of blood gases. 

40 

13. A holder according to any of claims 1-9, char- 
acterized by that the arrangement (1 ) comprises 
'an electrode for encephalography. 

45 14. A holder according to any of claims 1-9, char- 
acterized by that the arrangement (1) comprises 
means for registration of pH. 

15. A holder according to any of claims 1-9, char- 
so acterized by that the arrangement (1) comprises 

an optical conductor directed towards the skin. 

16. A holder according to any of claims 1-9, char- 
acterized by that the arrangement (1) comprises 

55 means for registration of skin temperature. 



